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[57] ABSTRACT 

A trench isolation region (32) is fabricated to include a 
trench liner (28) comprised of aluminum nitride. The alu 
minum nitride trench liner is useful in borderless contact 
applications wherein a contact opening (56) is etched in an 
interlayer dielectric (54) and overlies both an active region 
(e.g. doped region 52) and the trench isolation region. 
During formation of opening using etch chemistry which is 
selective to aluminum nitride. the trench liner protects a P-N 
junction at a corner region (58) of the trench to prevent 
exposing the junction. By protecting the junction, subse 
quent formation of a conductive plug (60) will not electri 
cally short circuit the junction. and will keep diode leakage 
to within acceptable levels. 

13 Claims, 3 Drawing Sheets _ 
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METHOD FOR PROVIDING TRENCH 
ISOLATION AND BORDERLESS CONTACT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Material related to the subject matter of the present 
invention is disclosed in the following co-pending. com 
monly assigned patent applications: 

1) Ser. No. 08/270545. ?led Jul. 5. 1994. by Venkatesan 
et al.. entitled. “Process for Fabricating a Semiconductor 
Device Using Dual Planarization Layers;” 

2) Ser. No. 08/393.781. ?led concurrently herewith. by 
Maniar et al.. entitled. “Semiconductor Device Having Anti 
Re?ective Coating and Method for Making the Same.” now 
U.S. Pat. No. 5.525.542 which issued on Jun. 11. 1996; and 

3) Ser. No. ()8/393.782, ?led concurrently herewith. by 
Fiordalice et al.. entitled. “Method for Forming a Plug and 
Semiconductor Device Having the Same.” 

FIELD OF THE INVENTION 

The present invention relates to semiconductor manufac 
turing in general. and more speci?cally to methods for 
providing trench isolation in semiconductor devices. 

BACKGROUND OF THE INVENTION 

Trench isolation is fast becoming the standard means of 
isolation in complex semiconductor devices. replacing the 
well established LOCOS (Localized Oxidation of Silicon) 
method of isolation. In a standard trench isolation process, 
trenches are formed in a semiconductor substrate between 
what are to become active areas that need to be isolated from 
one another. The trenches are ?lled with an insulating 
material, such as oxide. to provide electrical insulation. 
Active devices. including transistors and resistors. are then 
built and formed on and over the semiconductor substrate in 
appropriate active regions and in-between the isolation 
trenches. 
One problem with standard trench isolation processes is 

the di?iculty in forming borderless contacts over the trench 
regions. Aborderless contact is a contact which overlies and 
exposes both the active and isolation regions of the semi 
conductor substrate, usually for the pin-pose of making 
contact to a diffusion region formed in the substrate. The 
problem of forming borderless contacts in combination with 
trench isolation involves the di?iculty in etching contact 
openings in interlayer dielectrics while maintaining integrity 
of the trench isolation regions. For example. in order to 
make a contact to a diffusion region which abuts a trench 
isolation region. an opening must be formed in overlying 
inter-layer dielectric layers to expose the diffusion region. In 
the case of a borderless contact. the contact opening will also 
overlie and expose a portion of the trench isolation region. 
Because the interlayer dielectric materials and the material 
used to form the trench isolation are generally very similar 
(both being primarily silicon dioxide). the trench isolation 
material is often etched during formation of the contact 
opening. The result is to recess the trench isolation material 
along the trench sidewalls. The recessed isolation is prob 
lematic upon subsequently depositing a conductive material 
into the contact opening. If the trench isolation material is 
recessed to the extent that it falls below the adjacent diffused 
region. a P-N junction will be exposed along the trench 
sidewall. Upon depositing a conductive material in the 
contact opening. the P-N junction will be electrically short 
circuited. rendering the device inoperable. 
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2 
One solution to the problem of forming borderless con 

tacts over trench isolation regions is to form a silicon nitride 
etch stop layer over the device prior to depositing the 
interlayer dielectric. In etching the contact opening. a ?rst 
etch chemistry is used to etch through the interlayer 
dielectric. stopping on the silicon nitride etch stop layer. A 
subsequent etch chemistry is used to remove the silicon 
nitride etch stop layer within the contact opening to expose 
the di?used region. Because the etch stop layer also overlies 
the trench isolation region. the isolation material is protected 
from the interlayer dielectric etch and does not become 
recessed. However. problems with the use of such an etch 
stop layer are that 1) a chemistry selective to the etch stop 
must be developed and 2) eventually, the etch stop must also 
be removed to make contact to the active regions. 
Furthermore. the etch stop removal chemistry still has the 
potential to recess the trench ?ll oxide and expose the trench 
sidewall. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1-6 illustrate. in cross-section. a portion of a 
semiconductor device as it undergoes sequential processing 
steps for forming a lined trench isolation region in accor 
dance with one embodiment of the present invention. 

FIG. 7 is a cross-sectional illustration of an alternative 
embodiment wherein an oxide buffer layer is grown in the 
trench prior to depositing a trench liner. and also in accor 
dance with the present invention. 

FIGS. 8 and 9 illustrate, in cross-section. a portion of a 
semiconductor device utilizing a lined trenched formed in 
accordance with the process illustrated and described in 
reference to FIGS. 1-6 in conjunction with the formation of 
a borderless contact to a diffused region. 

BRIEF DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Generally, the present invention is a process for forming 
trench isolation in semiconductor devices using an alumi 
num nitride trench liner. The aluminum nitride liner lines the 
sidewalls and bottom surface of the isolation trench. while 
conventional trench isolation materials are used to ?ll the 
trench. Common silicon dioxide interlayer dielectric mate 
rials can be etched selectively to aluminum nitride. 
Therefore. upon forming a borderless contact opening over~ 
lying the trench. the aluminum nitride liner along the trench 
sidewall remains intact and protects against exposing any 
junctions which are formed along the trench sidewall or 
other trench surface. The aluminum nitride liner withstands 
exposure to wet hydro?uoric (HF) acid cleans and etches. 
and has low etch rates in dry ?uorine chemistries. Thus. the 
liner withstands many processing operations without sig 
ni?cant degradation or recessing. Moreover. aluminum 
nitride has a coefficient of thermal expansion comparable to 
that of silicon. such that use of an aluminum nitride trench 
liner will not impose undesirable stress levels in a silicon 
substrate. 
These and other features and advantages of the present 

invention will be more clearly understood from the follow 
ing detailed description taken in conjunction with the 
accompanying drawings. It is important to point out that the 
illustrations are not necessarily be drawn to scale, and that 
there may be other embodiments of the present invention 
which are not speci?cally illustrated. Further. it is noted that 
like reference numerals are sometimes used to designate 
identical or corresponding parts throughout the several 
views. 
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FIGS. 1-6 illustrate a portion of a semiconductor device 
10 wherein a trench isolation region is formed and lined in 
accordance with a process of the present invention. In one 
embodiment, device 10 includes a semiconductor substrate 
12 having an overlying pad oxide layer 14 and a polish stop 
layer 16. In preferred forms of the present invention, sub 
strate 12 is a silicon wafer, although other semiconducting 
starting materials can be used in accordance with the present 
invention. Pad oxide layer 14 is preferable a thermally 
grown silicon dioxide. Pad oxide layer 14 is not a necessary 
part of the present invention, but is often useful for mini 
mizing stress related defects within the substrate. Polish stop 
layer 16 in one form is formed of silicon nitride. The polish 
stop will be subsequently used as a end point indicator for 
a polishing step used to planarize the trench isolation, as 
described later in reference to FIGS. 4 and 5. If polishing is 
not used, polish stop layer 16 is likewise not necessary for 
purposes of practicing the invention. While the combination 
of, and materials for, substrate 12, pad oxide layer 14, and 
polish stop layers 16 is explicitly disclosed, it is appreciated 
that other materials can be used for the same or similar 
purposes. 

Overlying the substrate and the pad oxide and polish stop 
layers is a resist mask 18 having an opening 20 formed 
therein. Resist mask 18 is conventionally formed by depos 
iting a resist material, such as photoresist, and patterning the 
resist in accordance with conventional lithography practices 
(e.g. by selectively exposing the resist to radiation and 
developing the resist in a solution). Opening 20 is created as 
a result of patterning the resist. Opening 20 in the resist mask 
de?nes where in device 10 a trench isolation region will be 
formed. 

After forming opening 20 in resist mask 18, device 10 is 
subjected to a trench etch which results in forming a trench 
22. Trench 22 is initially formed through polish stop layer 
16, through pad oxide layer 14, and partially through sub 
strate 12, as shown in FIG. 2. Using silicon nitride as a 
polish stop layer 16, thermally grown oxide as pad oxide 
layer 14, and silicon for substrate 12, trench 22 may be 
formed using a conventional dry ?uorine-based etch chem 
istry. Although not illustrated, trench 22 may have tapered 
sidewalls because the extent of etch anisotropy often 
depends upon the crystallography of the substrate. For most 
applications, trench 22 should be etched to a depth of 
approximately 4000 to 6000 A (400 to 600 nanometers) into 
the surface of substrate 12 and approximately, 4000 to 6000 
A (400 to 600 nanometers) wide. Actual trench dimensions 
will vary depending on the type of active devices needed to 
be isolated and the resolution capability of the lithography 
process used to de?ne resist mask 18. After etching the 
trench, resist mask 18 is removed by conventional methods. 
Once trench 22 is formed, a trench liner 28 is deposited 

over device 10, as illustrated in FIG. 3. In accordance with 
the present invention, trench liner 28 is comprised of 
undoped aluminum nitride. Preferably, the trench liner is 
deposited by reactive sputtering (RS) of an aluminum target 
in a nitrogen or other inert environment. Speci?c process 
parameters are likely to vary by reactor type and other 
variables, but can generally be de?ned as using a substrate 
temperature of 20° to 500° C., a nitrogen partial pressure of 
1.0 to 8.0 mTorr, and a cathode power of 0.5 to 8.0 kWatt. 
A sputter process using a composite aluminum nitride target 
in an inert environment is also suited for producing trench 
liner 28, in which case reactive mode sputtering need not be 
employed. Other methods of depositing aluminum nitride 
are also suitable for forming trench liner 28. for instance 
chemical vapor deposition (CV D). CVD has the advantages 

15 

25 

35 

50 

55 

65 

4 
of better step coverage and lower stress in the deposited ?lm 
as generally compared to sputtering. For use as a trench 
liner, aluminum nitridee is preferably deposited to a thiclmess 
of between 200-400 A (20-40 nanometers). As illustrated in 
FIG. 3, trench liner 28 is formed immediately adjacent the 
sidewalls 24 of trench 22; however, intervening materials 
can exist. For example, silicon dioxide can be thermally 
grown along the sidewalls and bottom of trench 22 prior to 
depositing aluminum nitride. One form of such an alterna 
tive is illustrated in FIG. 7, where a thermally grown oxide 
27 is grown along the trench sidewalls and bottom to a 
thickness of between 50—100 A (5 to 10 nanometers), prior 
to depositing trench liner 28. While intervening materials 
can be present between the aluminum nitride liner and the 
substrate, such intervening materials are not necessary since 
aluminum by itself has good adhesion to silicon, since the 
coe?icient of thermal expansion (CTE) of aluminum nitride 
is comparable to that of silicon (CI‘IE'.A1N=4><10‘6 parts per 
million (ppm) per °C., CTE Si=2.6><l0_‘5 ppm per °C.), and 
since aluminum nitride by itself has the etch selectivity 
necessary to protect trench sidewalls during subsequent 
processing. However, use of an intervening buffer layer, 
such as thermal oxide 27, may be desirable as a barrier to 
contaminent diffusion or to getter any impurities present 
along the trench sidewall. 
As illustrated in FIG. 4, a next step is to deposit a trench 

isolation material 30 over device 10 and ?lling trench 22. 
Any conventionally used trench isolation material can be 
used for material 30. In preferred forms of the invention, 
material 30 is a CVD deposited tetra-ethyl-ortho-silicate 
(TEOS), deposited with or without plasma enhancement 
Silicon nitride, silicon oxy-nitride, tantallnn pentoxide, ger 
manium oxide, aluminum oxide, zirconium oxide, titanium 
oxide and the like, are also suitable isolation materials. 
Furthermore, material 30 need not be one material, but may 
instead be a series or combination of differing insulating 
materials. Isolation material 30 is deposited to a thiclmess 
su?icient to ?ll trench 22. Deposition of material 30 will also 
occur over substrate 12 in regions beyond trench 22. 
However, the thickness of isolation material 30 beyond 
trench 22 is not important, as these portions of the isolation 
material will subsequently be removed in a Planarization 
process. 
As indicated by FIG. 5, isolation material 30 is then 

planarized. Planarization can be achieved after ?lling trench 
22 in any number of ways, including an etch-back process 
or a polishing process. Preferably a chemical-mechanical 
polishing (CMP) process is used to remove isolation mate 
rial 30 as well as remove portions of the aluminum nitride 
trench liner 28 in regions beyond trench 22, as shown in 
FIG. 5. The result is to form a trench isolation region 32 
within trench 22 and having an aluminum nitride trench liner 
28. Beyond trench 22 polish stop layer 16 is exposed as a 
result 'of a CMP process, wherein exposure of polish stop 
layer indicates that polishing should cease. To polish both 
aluminum nitride and a CVD TEOS isolation material using 
the same polishing step, the wafer is press against a 
polyurethane-type polishing pad in the presence of a pol 
ishing slurry. A suitable slurry contains colloidal silica 
abrasives in an aqueous potassium hydroxide (KOH) 
solution, and has a pH greater than 7. 
As an alternative to polishing, but not illustrated, an 

etch-back process can be used to planarize isolation material 
30 to the trench level. In using an etch-back process, 
isolation material 30 is chemically etched until exposing 
aluminum nitride trench liner 28 in regions beyond trench 
22. The etch selectivity between silicon dioxide based 
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materials and aluminum nitride using ?uorine chemistries is 
such that the aluminum nitride trench liner will serve as an 
etch stop for planarizing the isolation material. Upon etching 
the isolation material away, aluminum nitride trench liner 28 
becomes exposed in regions beyond trench 22. These 
exposed regions are subsequently removed, for example. 
using a wet hot phosphoric etch. Note. however. that a hot 
phosphoric etch will also remove an underlying silicon 
nitride layer. Thus, if polish stop layer 16 is present and is 
made of silicon nitride. it too will be etched by hot phos 
phoric acid However. this is not a problem because polish 
stop layer 16 is not necessary to be included in device 10 if 
an etch-back process is used instead of polishing. Without 
polish stop layer 16. the aluminum nitride layer beyond the 
trench can be removed selective to underlying oxide layers. 
such as pad oxide layer 14. using a hot phosphoric acid. It 
should also be noted that in using a wet etch to remove 
exposed aluminum nitride that there is the potential for 
recessing or etching portions of the aluminum nitride which 
line sidewalls 24 of trench 22. Thus, any wet etch used to 
remove aluminum nitride should be tightly controlled to 
avoid excessive recessing of the trench liner along the 
sidewalls. As an alternative to a wet etch-back. the alumi 
num nitride layer can be removed using a dry chlorine-based 
etch chemistry which is selective to a silicon nitride polish 
stop layer. The silicon nitride polish stop layer (which in this 
case is really an etch stop layer since planarization is 
achieved through etching rather than polishing) is then 
subsequently removed in a ?uorine-based dry etch chemistry 
which is selective to the aluminum nitride lining the trench 
sidewalls. 

Continuing with the illustrated embodiment of the present 
invention which utilizes polishing as a planarization 
mechanism. polish stop layer 16 is removed after planariz 
ing the trench isolation material. as shown in FIG. 6. The 
polish stop layer, in the case of being silicon nitride. can be 
removed selectively to underlying pad oxide layer 14 by 
using conventional ?uorine chernistries. Any protruding 
portions of aluminum nitride trench liner 28 along the 
sidewalls of the trench as a result of removing the polish stop 
layer 16 can be removed in a controlled wet etch. although 
it is unlikely that signi?cant protrusions will be present 
Upon planarizing isolation material 30, and removing non 
trench portions of aluminum nitride trench liner 28 as well 
as polish stop layer 16. device 10 includes trench isolation 
region 32 which is substantially planar with surrounding 
regions of substrate 12. as represented in FIG. 6. While as 
illustrated isolation region 30 is nearly perfectly planar with 
the surrounding substrate, it is understood that perfect pla 
narity is hardly ever achievable. Rather. quite often trench 
isolation regions concavely recess during polishing 
processes. wherein the center of the isolation region is 
polished further back than edge regions of the isolation 
region. 
A useful application for a trench isolation region formed 

in accordance with the present invention as described in 
reference to FIGS. 1-6 is shown in a semiconductor device 
40 represented in a partial cross-sectional view in FIGS. 8 
and 9. Device 40 includes trench isolation region 32 having 
an aluminum nitride liner 28 as previously described After 
fonning a trench isolation region. pad oxide layer 14 is 
removed from the device and a new gate oxide layer 42 is 
grown in a conventional manner. Next. a polysilicon layer is 
deposited and patterned to form a gate electrode 44 for a 
metal-oxide-semiconductor (MOS) transistor. Gate elec 
trode 44 may have optional silicon nitride sidewall spacers 
46 and silicide region 48. Doped regions 50 and 52 are then 
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6 
formed in the substrate in a conventional manner by ion 
implantation to form source and drain regions of the MOS 
transistor. The doped regions may also include silicide 
regions which can be formed simultaneously with formation 
of silicide region 48. in accordance with conventional prac 
tices. For purposes of practicing the present invention. any 
conventional methods used for forming transistors and semi 
conductor devices can be used in conjunction with forming 
trench isolation in accordance with the present invention. 
Thus. the transistor con?guration and fabrication process 
described herein is not essential for practicing the invention. 
To operate the transistor. electrical contact must be made 

to doped region 52 (which serves as a drain of the transistor). 
One method for contacting doped region 52 is to form a 
borderless contact to the region. To form a borderless 
contact. an interlayer dielectric 54 is deposited over device 
40 and is patterned and etched to form an opening 56 therein. 
Opening 56 overlaps both trench isolation region 32 and an 
active area (non-isolation area) of substrate 12. speci?cally 
overlapping doped region 52. In a preferred form. interlayer 
dielectric 54 is deposited boron-doped phospho-silicate 
glass (BPSG). although other oxides including PS6 and 
TEOS. can instead be used. Opening 56 is preferably 
anisotropically dry etched in accordance with conventional 
processing. As illustrated in FIG. 8. etching through inter 
layer dielectric 54 also removes any gate oxide 42 which 
may be above doped region 52 within opening 56. Also as 
illustrated. a portion of trench isolation region 32 is also 
recessed during the etch. The recessing of isolation region 
32 is because interlayer dielectric 54 and isolation region 32 
are likely to both be silicon dioxide dielectrics. thus there is 
little selectivity between the two materials. Despite the 
recessing. there is no problem with exposing a P-N junction 
(the junction between N+ doped region 52 and a P-well of 
substrate 12 near a corner region 58 of the trench) because 
of the presence of aluminum nitride liner 28. Aluminum 
nitride is not readily etched in conventional ?uorine chem 
istries used to etch silicon dioxide. Accordingly. the trench 
liner remains intact along the trench sidewalls. or at least 
insigni?cantly recessed Because the aluminum nitride liner 
protects the junction. there is little possibility for subsequent 
electrical short circuiting of the junction. For example, as 
illustrated in FIG. 9. a conductive layer is deposited over 
device 40 and is polished or etched back to form a plug 60 
within opening 56. In a preferred form, plug 60 is formed of 
tungsten or a combination of tungsten with titanium and 
titanium nitride layers deposited for adhesion and barrier 
purposes. Plug 60 is electrically isolated from the P-well due 
to the presence of trench liner 28. With little threat of 
electrically short circuiting the P-N junction beneath plug 
60. diode leakage is more easily controlled. 
The foregoing description and illustrations contained 

herein demonstrate many of the advantages associated with 
the present invention. In particular it has been revealed that 
borderless contacts can be formed over both active and 
isolation regions without fear of electrically short circuiting 
underlying P-N junctions. Use of a trench liner comprising 
aluminum nitride protects any junctions from exposure 
during a contact etch. Use of an aluminum nitride trench 
liner is easily incorporated into existing trench isolation 
processes by replacing or supplementing the use of ther 
mally grown silicon dioxide trench liners or other deposited 
trench liners known in the art. Moreover, the use of alumi 
num nitride trench liner has the advantage of having a CI‘E 
that closely matches that of a silicon substrate. resulting in 
low stress. The aluminum‘nitride liner is resistant to many 
conventional cleaning solutions. such as an HF acid clean. 
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and has a low etch rate in ?uorine chemistries so that it 
remains intact along trench sidewalls throughout the forma 
tion of a contact to adjacent di?°used regions and various 
other etch or cleaning operations. 

Thus, it is apparent that there has been provided in 
accordance with the invention a method for providing trench 
isolation that fully meets the need and advantage set forth 
previously. Although the invention has been described and 
illustrated with reference to speci?c embodiments, it is not 
intended that the invention be limited to these illustrative 
embodiments. Those skilled in the art will recognize that 
modi?cations and variations can be made without departing 
from the spirit of the invention. For example. the present 
invention is not limited to any particular method for depos 
iting aluminum nitride. In addition, the invention is not 
limited to any par way of planarizing a trench isolation 
region. Moreover, the present invention is not limited to use 
in applications involving formation of borderless contacts. 
Rather, the present invention can be used in conjunction with 
any trench isolation structure formed in a semiconductor 
device. Therefore. it is intended that this invention encom 
pass all such variations and modi?cations as fall within the 
scope of the appended claims. 
We claim: 
1. A method for providing trench isolation in a semicon 

ductor device comprising the steps of: 
providing a semiconductor substrate; 
forming a trench in the semiconductor substrate, the 

trench having a sidewall which is substantially vertical; 
lining the trench with a layer of aluminum nitride wherein 

the layer of aluminum nitride is immediately adjacent 
the sidewall of the trench; 

?lling remaining portions of the trench with an isolation 
dielectric material to fonn an isolation region; 

depositing an interlayer dielectric over the semiconductor 
substrate, including over the trench; and 

etching an opening in the interlayer dielectric, wherein the 
opening overlies both a portion of the trench and a 
portion of the semiconductor substrate beyond the 
trench, and wherein etching is performed selectively to 
the layer of aluminum nitride. 

2. The method of claim 1 wherein the step of lining 
comprises sputter depositing a layer of aluminum nitride to 
a thickness of between 20 to 40 nanometers. 

3. The method of claim 2 wherein the step of lining 
comprises sputter depositing using a target comprised of 
aluminum in an environment comprising nitrogen. 

4. The method of claim 1 wherein the step of ?lling 
remaining portions of the trench comprises depositing a 
silicon dioxide using tetra-ethyl-ortho-silicate. 

5. A method for providing trench isolation in a semicon 
ductor device comprising the steps of: 

providing a semiconductor substrate having a top surface; 
forming a stopping layer comprised of silicon nitride 

overlying the semiconductor substrate, 
forming a trench in the semiconductor substrate by etch 

ing through a portion of the stopping layer and a portion 
of the top surface of the semiconductor substrate. the 
trench having a bottom and having a sidewall which 
intersects the top surface of the semiconductor sub 
strate at a corner region; 

depositing a layer of aluminum nitride over the semicon 
ductor substrate to form a liner immediately adjacent 
the sidewall and the bottom of the trench; 

depositing an oxide over the semiconductor substrate and 
?lling remaining portions of the trench; 

planarizing the oxide back to achieve a trench isolation 
region which is substantially planar with any layers 
surrounding the trench; 
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depositing an interlayer dielectric over the semiconductor 

substrate, including over the trench and over the corner 
region of the trench; and 

etching an opening in the interlayer dielectric, wherein the 
opening is partially positioned over the trench and 
wherein etching is performed selective to the layer of 
aluminum nitride such that the liner remains intact near 
the comer region during etching. 

6. The method of claim 5 wherein the step of planarizing 
comprises polishing, and wherein the stopping layer serves 
as a polish stopping layer. 

7. The method of claim 5 wherein the step of planarizing 
comprises polishing. and wherein portions of the layer of 
aluminum nitride existing beyond the trench are removed 
during polishing. 

8. The method of claim 5 further comprising the step of 
forming a P-N junction in the semiconductor substrate 
immediately adjacent the sidewall of the trench, and wherein 
the step of depositing a layer of aluminum nitride comprises 
protecting the P-N junction with the liner, and wherein the 
step of etching an opening comprises etching an opening 
without exposing the P-N junction. 

9. The method of claim 8 further comprising the step of 
forming a conductive contact in the opening without elec 
trically short-circuiting the P-N junction. 

10. The method of claim 5 further comprising the step of 
forming a pad oxide layer between ?'le semiconductor sub 
strate and the stopping layer, and wherein the step of 
forming a trench comprises etching through a portion of the 
pad oxide layer. 

11. A method for providing trench isolation in a semicon 
ductor device comprising the steps of: 

providing a semiconductor substrate; 
forming a trench in the semiconductor substrate, the 

trench having a sidewall and a bottom; 
lining the trench with a layer of aluminum nitride wherein 

the layer of aluminum nitride is irmnediately adjacent 
the sidewall and the bottom of the trench; 

?lling the trench with an isolation dielectric material to 
form an isolation region; 

depositing an interlayer dielectric over the semiconductor 
substrate, including over the trench; and 

etching an opening in the interlayer dielectric, wherein the 
opening overlies both a portion of the trench and a 
portion of the semiconductor substrate beyond the 
trench, and 

wherein etching is performed selectively to the layer of 
aluminum nitride lining the trench. 

12. The method of claim 11 wherein the step of etching 
comprises dry etching using a ?uorine-based chemistry. 

13. The method of claim 11 wherein the step of forming 
a trench comprises forming a trench having a boundary 
de?ned at least in part by a substrate region of ?rst conduc 
tivity immediately adjacent to a substrate region of second 
conductivity which together form a junction, and the method 
further comprising the steps of: 

depositing an interlayer dielectric over the semiconductor 
substrate, including over the trench; 

etching an opening in the interlayer dielectric. wherein the 
opening overlies at least a portion of both the trench 
and an area of the semiconductor substrate beyond the 
trench, and overlies the junction; and 

forming a conductive contact to the substrate region of 
?rst conductivity without electrically short-circuiting 
the junction. 


